-f-fuE 



(19)B:*:H4tlW (J P) (12) 4^ 


pT 


(B 2) 




















(24) (44)!2ift e ¥£S 6 ^(ISS-l) 4^68 


(SDlntCl.* 






F I 




C 0 8 J 9/36 


. CES 7310- 


-4F 






B 2 9 C K/12 


7258- 


-4F 






C 0 8 J 7/06 


CE S 








// B 2 9 K 105:04 










B 2 9 L 7: 00 




4F 














B?awstu± 7 


(21)tiiJK#^ 


!^®sa60- 104996 




(71)i±5SIA 


999999999 












(22)*SIB 


raf060¥(1985) 5^170 




















J^BB nasi -264031 










Baftl61¥Cl986)11^21 B 














































«if It 




























C74)f^®A 
























(54) ir^mco^m 


^Xifc :!? n/>i^?L:^:7 -f A s 


- I- 





v-h«:-ffl]}2fifJ*fcl3:-.fa®|i|iU-Cf?e>ixfc. ^-f^U 
ai|ttffi^0.193x 7-i';i/A;?i^>+ 3 5 (I)_ 

;uA^ t!i->- h. 



;r u 7 ymmm.^mip b ss^® uTf^ e. tifc 7 -r ;i/ 
fe^?La7-f ;uAx{i>'— ht-^oT, sss, ?aas 

bfc {^§1^ 5 7 -172598, ((l^ggES 5 9 -62117)), 
45!flfllB5 8 -10232, ((I^MSS 9 -136334)), 4$5flag 
5 8 - 14937( (4f 5iS 5 9 - 140233 ) ), 



(2) !^:&¥6 -2 5 2 7 7 



tJ: II {c Str 7 V ;u A * ii i^- h § c i: * E S<] 

ASO . lccU±T- * ^?LK 7 -f ;i/ A XJii/ — h o 
T. i!&Ssp0.1Sl:%U±i>-oSaS5 0 0 s/m' •24h 

5?i|$J:)g^0.193x ^-f JUAiBi^+ 3 5 (I) 

■So 

^JSSt- o d i: 44#Sci: f i.^Wb$n7:i7 -f ^VAXfi 
*^llS■C•fflC^S;K'J:^-L'7-f ^^SgilLTtt. ^gS5ffi# 

•J-t^A. eilS!;^j;Ui^>i7A. 7j<^{b7';U^^'!7A, KfblE 
SS. 7j<S?(b^i^*->e7A. Sifb*;u->'i;A, ^fb^^^^f. 

w -tr ;u p - 7> 2F..fe>;K^ $ ti ^ , cti (i^axtt 
rS&br''>e,n'3, 5Eifl?PJ(7)¥tSJ*iigfcLT{i. 3 0 /z 
y.TW-t,CDA'5F£ L/< . 1 0/iJ.:lTO-&CDi)SH}-«^i b 

*'J63;i©f'?L^7'i';UA3Z.!i>- hJiS^S^titiit';:^ 
U7'i' >^>^Jl§i:7ti>l^]i:A'f>«:•i.A^ IS7'i';UAX{±-> 

7.«coc«fb7k,$.ffi-&{;^$ia-^L-r i&t^X{±7 
^ ;<.tKCDnUfb7K,?;ffl^t5;c: UTK. i^St^^i 7'^' 
jfU'c^M'j 75^>, iat^TK'j -r vruv, 5:t?-rne> 



t h- D ->SS?ai^{b7jc^ii. 1 f)'P^<t 

^ 1 . 5(1® Tk^S ^ * 1- -S ^lIAsgg^O L/ ^ Ii>^g5:^ 
l§W bfeRfbTKS^^ U v-T-S^T, 4 0 0 ~4300 
0. $f S b < IS 5 0 0 ~20000cr)®ia<OSc^JiI:^^g 

CSf * b<tt2~5-c35S, -e btTTk^Sli^llO* 
ig, ftiI:9-iSo*iSStiSSCi:±J5?SbVN. 
b4- bt, w (3D i ^ U t K D =Jf-£/iaiai^-fb7lc^J±, 
iS:JncD:)?t£, 0>J^«3l^^b7kS^S:S-&lll5g^Ji:bT. 
7"^ £^31 > V > {± 7-7— 

a-&bT?#?)ti^ 7'^' i;3i>^,T«4;i^fi-&i*$7j<^vSia-r 

oi;->AM^, ;i/7^-'>A|4?I. 
-&^lF.MiS^$fi5fflbTaScD;^j£l:^$ti,i., X. 
U t ^•a^'>fii«I^^b7Jc»*fflv^^i:§^c{5:, ifttt::^^ 

*cDi««*.^-fb^&#« b-c*> Av^o 

bT*)M^X.^V>, 

;K U 2f- U 7 3c«^J®i2^Sy-&ii^ U 3|- U 7 -f 

1 0 0 m^mzM bx. ^mM 2 5 ~ 4 o o as 
as, Af^bCtto o~2 5 oamge-c-««o $e.jcjst*t 
xiiv •7^7>^^<D^ib7k5^fi-&^^$ ^i^«*^^=^->*^ 
#.WMib^$fflv^sii-&{i:{i, f^t^Xfiy^^i';^^^® 
^{b7Jc^.fi^{*{i, Tji >; 3i- V 7 -f >«3ii 10 0 fissj'-c 

ji^bl~l 0 OSSSJx $f£b<ii3~7 OfiSg-3, ^ 
^^^i'S^W-WKI^b-^tt p ~ 1 0 0 fisgCiff ^ b < 

0-70 fifigs-c-fe f£-(*;iJi'7 'y^:^«©j^<b7jc^ 
fi-&0:i:^^^->S^*W-^^b^ig3i:C'&ltSI± 1 ~ 1 
0 0fiSg?$fSb<<i3~7 OSS^T-feS. 5cifi^J<^) 

s^i!i-&i>s 2 5 aasJ5Kj^o ii # {cJiSf^ tfc 7 ;u A 

5c«^J©S-&i!l-&A* 4 0 0 SggC ^Mx. ?) ii, i^^i^S, 

^Dtfex 7'rjUAXfe>'-hOfi27fJi445^&'5o 

t«*?, Xa'7':/i:7;^;t^<D^ib7k^.fi-&l*®i!|-&A^l 0 0 



(3) 



Q -2b 211 



jgf'P<'± 6t K -r S C i: AST- 1 ^S; V ^ „ 

±, >fSU<(il.5{g)U±-C-$>-5» 

'J^'Jt < i: TcfK^JSr^tf '1^ U >!- U 7 -f >«iagiSflBS;^SS 

Xf±-$a}Efi^ UT?#C)tlfc, 7-l';UAO^{i:<*ISlcm2 
^ 0 <DS?L§.^i)SO. 1cc1.:J.±T- S -5. ^iLK 7 -f ;i/A3Z.li 

■KJ ig<7) ^ A> 3^ l± #CD ?M^^T- MS f n« ^ V ^ o 

^^I'T' 'J 'J ;t ^^•>:n^u >7';^^>|^:!^— 

^;i/:h7^' u >;^;!/7 5r>'^ia, 
iK-ig> 7';i'^;u;^;i/73r>^:ii7;7^;i/if. ^'J:t=f-x:3i 
f-u>7;i'^^>'i/;^;u7?f>^:!^;^7^;i'^, 7K'j:^Tri^^ 
>7';u:^r;i/T'J>'i';^>'i/7xr>tgj^;^7^;m. t'-'u^ 

lsigfb';-7=-'i7A, ]gfb;b;i'->-i'A, Jg^b-^i^-^v-'t^ a. 



il3^SM-^ScD I. ^ -r }3:M#® jg^i^ in ^ 

v>H;j§Mb, S5Sfg{::^5LH7'f;uAXi3:;^-hS:SjS 
5&S^J^7'f;bAXKS'- 

5, MfcfiflgM^i^fbTk^, ^SK;^fb7j<^. ^uuif^ 
Jifi^k i: 4) ffl V ^ 5 CI h i)5 T- § 5 . 

m.%S:j.±. Jff£L/<{i0.1M%W±-Cfeo. :^®lSffi 

cDSSi: bt {±0. imi:%iil.±$f S b < !± 1 ttS%iiL 
±, jiai?^SM-^lgOiiiei:bTJi0.05Sa%J.:i±> Sf^ 

^?LK7-f ;VAX{i>'-hCi5r?n®r3n:^i!Q.S, 7U- 

5 0 0 g/n^ • 24hrW±. ^if S b < ttlOOOg/ia' • 24hr 
M*fcS^0.l93x7'l';i/AiPi^^-i-35 (I) 



(4) 



6-2 5 2 7 7 



^^S^iJ 1 (;}< 'J t H □ ^iym^mt^mtosim) 

SSI 0 «<D:d--h^U-7't. fpS5C)fS*^^U r^v 
:i^> CB*Sii(^)S{; G-2000. ^^-MZOOOD 3kg, 
•>^' D'v^tl-> 3kgSl;"^*-;tt>fi|#;U7^:^-i7A (5 

%) ASJJSt (B*::^>'y;uyN;u httSi) 3 o o & «f±3i 

;^3^$:d--hi'U-7-{ctit|&U |B]^{C*DSgi trass U 
i^^3 O^^gbT^m^f't^ (l*]ig.$^100-C, rtE.$^5 Ok 

g/cH') tciua^-^t, z(Dm^^mi smrs'^i^L. 

't'S(ffi5 g/lOOg, 7KSSSffi4 4 KOHmg/ffCDMW 
^flSfi^J 1 

cm'T-ao ■Si ?^tt(S^/g:tt U Jif^ U V-tstflM CNOVATEC-U. FW 

20Gzafbfl^x||(^) 3 3.4kg ^ ^^jj;i/->H7A 

SO. 9//, ^iMSgiOiM) 5.8kgt . ^r^>i'^;i' ^ ^if 

Ko^f:^65ffli^fb7jc^0.8kg ^j^A0Ux iStctgf^TS^S 

Kg2^f^,#« 1 OlE]^lfib> fi?.*e<3t 1 0 Okga)?I^ig!J 

^Jiii. h-f>7^">y^';^{±ASTM D 1238-70}CJ; 5, 1 
9 0-C. i^ffl2.16kgCD.ilffli©ffit5St^b, '^JgttASTM 

aiBlC i -i >7b — ygVfiitff^b, ff^ 1 2 0 A<0 7 

i''PI±i«av' 'J yV-iMifS. : 170-190-190'C 
-^•yh'. ^'I'^'.ia/S : 190-190-C 
ra-lfc :2.5 

iiflifi^S 7 0 -c 
ilfflg^li 3. Ofg 
*:5lk*SiaJ!g 10 0-C 



>;^;i/;l^>^v— ^ C'^ u -i' :^ nB'^— ;^ 

ltc^-rtf> Jtttg!! 1 tcjttb, q5S^j)^;^rf]iC[5i±bT 

1) S?LS« (cc/cmO : 7jc|g4tD ^— CAHINC 
0?iJJ, 60.000psidtDi/>{-iJ'D *fflV>TiJSbfeo 

CDA>e.^gl 0/£S-ecD^«3g?LS^e:7-i';i'A©#{3: 
^ 1 cm'S D cDgf:^ bfc. 

2) jgSJS (g/m» • 24hr) J I S Z 0208-1976{l 
milr. iaS3 O'Cv 4i7FtSS9 0%T-SiJSbfco 

3) o&a^ (fim%) : 7-^ ;UA41S-fb:ij;i/'>'i'A«A 
nfc^v'^r— ^— ODcfif 2 4B#raigJg5QiS (2 O'CCfl 

©S) 2 0-c, ^Mmme 5.%(D^{i^Tx-. 24m 

4) BiJSRS (mm) :JIS L 1018-19770 4 5°* 

6 5%tCTfT^2-ofco 
tfc^cMl 

^#e>n7^, ^Jc^b5^^.S*^SbTV^>^^v^7-1';^A■T:;&-=> 
;p^8 0/zcD#?LK7'r;uA-c-S)i), 

ft- 1 5C^ai]^|g»^^bfc4^ SSStt:^§<^ 
lt«0>J2 

Sfb 'j^^'i'ACDSwt (sa) %7KSjS{c 1 0 

bfc*^, lyggijl i:[i|.^{CbTa^b*:, SJl:^!^^^^ 
- 1 \Zn<iri3K iiiiS$liO.OOgwt%^:^^S^£©Si^b 

itg<2a|3 

f?e>tlfc7-l';i'AJ?$8 0/£O#5LM7'l';VA«:^VV 
c90.05wt%7Xjgf^£!c 1 Ofi;!Sgiibitm, ^fi^J 1 iiPl 
<i0. 05wt% i^^+^S-'Sl^jOT-wO^:, 



(5) 



^4i¥6-2 5 2 7 7 









mm 


mm 
mm 

( ^fi**^ 


^ 

lift Cf^lll J 






mm 








—^K vol. 76; 




(S) 


(2) 






3 







0 


100 


10 


3200 


0. 16 


25 


28 












— 


-sf- »*7 A 


5 


50 


50 


10 


3300 


4.4 


25 


27 




3 




1 


0 


100 


10 


3100 


0.51 


26 


28 


















4000 


0.02 


25 


23 










5 • 


0 


100 


10 


3900 


0.04 


25 


28 






0.05 






0 


100 


10 


3800 


0.05 


25 


28 



nmmi 



ii§3.9kgi:. ;<;wh-f >T-">>'i';?.ii'2.0g/l 0:J^, 
isAi0.924g/cmJroiSffjfef5^S^U CNOVATE 
C-L, F150. =a{bfiKX||(S)D 0.2kgSt/iyS^J IT-ffl 

b KD^->iaio^{b7X^0.6kgi:J^;K^Wb;*:a?fi 
CADK CizerO-130L. T^'ii • 7'-;*fX-fb^(^)D 0. 

i£f1'ja;S 7 0 'C 
j^f'i'fg^- 2. 0{g 

5¥ft?l!lJSSS 1 0 0 -C 

?j\']t!iiig-:r^ 1 3 % 



IMJSffSm 9 5-C 

+MMff{S^ 2. 5fS 

ifi;^ 1 0 5 -c 
^:^lRlSl!ii^S^ 1 5 % 

^ J\^AmiiP^ 1 cm'S 5 CD^?L§^0.38ccCO#?LK7 

i^^?LM7'r;i/AS. ||^S0lJlT•fflv^;t©i:[i]DT;^=^ 

2 











SiS 
(sec) 


^ 

m-24hr) 


(!rt%) 








(rt%) 


mm 


SIS, 




(vol.%) 


(5) 


(2) 


353(S8'I2 


5' u y X/i'* 


6 






0 


100 


10 


4600 


0.20 


29 


31 








3 


100 


0 


10 


4800 


2.7 


30 


31 



1 



(6) 



it*>2j5p 6 - 2 5 2 7 7 











(sec) 




nn ;b vss 




mm 










(vol.%) 










3 




3 


0 


100 


10 


4300 


1.8 


30 


30 


















6000 


0.04 


31 


29 



-r >7^'>'-i';3;o.o4g/ 1 O:^, ^jgo.GSOs/'cia'oiS^ 

mn'^')^^U> CSOYATEC, ES300, HSfbfSxm 

iCS^fcfliltt, ±T^IS0iJl tlSlttJCUT-f >7 

W-L120. ^B3E5^(fife)D , Jg^b'Jf^•i^AO^,^■r^^ 

T-jgMbtigiSic, m:&nm^mi.. mmmitm\:^^ 

m 



ifc^^J 5 

®^Ms*^-3{c^-r, 

5>n:/c:iS$7 2^iCD7-l';i/A^^ Jgfb';5^'i7A©0.03 











gig 

mm 

(sec) 


72-24hr) 


(irt%) 




mm 




mm 


(fft%) 




(voU%) 


&) 






f - u > V ;u f 


3 




5 


0 


100 


10 


3800 


4.6 


35 


37 








1 


100 


0 


10 


3900 


0.89 


36 


34 


















4000 


0.02 


38 


36 


ifcl^C^IO 








0,03 


100 


0 


10 


4000 


0.07 


37 


36 



7 D > h'^— 



(7Z)^o;]# IS* (72)^B^# Sffl 



1 



(7) 



n&¥6-Z 5 2 7 7 



(56)#%:S;gS ^60-215034 (J p. A) 

1§Bg S61-95043 (J P. A) 



KOKOKU PATENT APPLICATION NO. HEI 6-25277 

POROUS FILM OR SHEET MADE HYDROPHILIC 

[Translated from Japanese] 
[Translation No. LPX20252] 



Translation Requested by: William Bond 3M 



Translation Provided by: Yoko and Bob Jasper 

Japanese Language Sen^ices 

16 Oakridge Drive 

White Bear Lake, MN 551 10 

(651 ) 426-301 7 Fax (651 ) 426-8483 
e-mail: bjasper@mediaone.net 



Evidence A, No. 3 



JAPANESE PATENT OFFICE (JP) 
PATENT JOURNAL (B2) 
KOKOKU PATENT APPLICATION NO. HEI 6-25277 



Technical Indication Section 



Int. CI.' 



Identification code: 
Sequence Nos. for Office Use: 

Filing No.: 
Filing Date: 
Kokai No.: 
Laid-Open Date: 
Publication Date: 
No. of Claims: 



C08 J 


9/36 


B29C 


55/12 


C08 J 


7/06 


//B29K 


105:04 


B29L 


7:00 


CES 




CES 




FI 




7310-4F 




7258-4F 





Sho 60-104996 
May 17, 1985 
Sho 61-264031 
November 21, 1986 
April 6, 1994 

1 (Total of 7 pages in the [foreign] 
document) 



POROUS FILM OR SHEET MADE HYDROPHILIC 
[Shin'suika sareta takohshitsu fuirumu matawa shihto] 



-1- 



KOKOKU PATEN 



LIGATION NO. HE! 6-25277 



Inventor(s): 



[Inventors cont.] 



Applicant(s): 



Agent(s); 

Examiner: 
Reference Cited: 



Masaharu Kumazaki 
c/o Mitsubishi Kasei 
Co., Ltd. 

General Research Lab. 
1000 banchi, Kamoshida- 
cho, Midori-ku 
Yokohama-shi 

Katsuhiro Kawabata 
c/o Mitsubishi Kasei 
Co., Ltd. 

General Research Lab. 
1000 banchi, Kamoshida- 
cho, Midori-ku 
Yokohama-shi 

Minoru Kashino 
c/o Mitsubishi Kasei 
Co., Ltd. 

General Research Lab. 
1000 banchi, Kamoshida- 
cho, Midori-ku 
Yokohama-shi 

Mitsubishi Kasei 
Co., Ltd. 

2-5-2 Marunouchi 
Chiyoda-ku, Tokyo 

Shohji Hasegawa 
Patent attorney 

Koichi Ide 

JPSho 60-215034 (JP, A) 
JP Sho 61-95043 (JP, A) 



[There are no amendments to this patent.] 
[Translator's note: Names of products and companies are spelled phonetically in this 



translation.] 



KOKOKU PATEN^pt^LICATiON NO. HEI 6-25277 



(54) [Title of the Invention] 

Porous film or sheet made hydrophilic 

[Claim of the invention] 

[Claim 1] A porous film or sheet having a pore volume of at least 0.1 cc per 1 cm"^ of film 
volume produced by uniaxial stretching or biaxial stretching of a film or sheet produced by hot- 
melt extrusion of a polyolefin resin composition containing at least a filler, for which the 
coefficient of moisture absorption is at least 0.1 cc, and the moisture permeability is at least 500 
g/m -24 hr, and the bending resistance of the film in the vertical direction and horizontal 
direction satisfy equation (I) below. 

Bending resistance < 0. 193 x film thickness + 35 (I) 

Where the units for the bending resistance are mm and the units for the film thickness are 

[Detailed description of the invention] 

[Field of industrial appUcation] 

The present invention pertains to a hydrogenated porous film or sheet. And the invention fiirther 
pertains to a porous film or sheet having high air and moisture permeability produced by uniaxial 
stretching or biaxial stretching of a film or sheet produced by hot-melt extrusion molding of a 
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polyolefin resin composition containing at least a filler, which film can be used effectively as a 
packaging material, batteiy separator, filter, medical article, etc. 
[Prior art] 

A method of producing a polyolefin type porous film or sheet containing a filler for use as a 
packaging material, battery separator, filter material, medical article, etc. has been proposed by 
the present inventors (Japanese Patent Application No. Sho 57-172598 (Japanese Kokai 
[Unexamined] Patent Application No. Sho 59-62117), Japanese Patent Application No. Sho 58- 
10232 (Japanese Kokai [Unexamined] Patent Application No. Sho 59-136334), and Japanese 
Patent Application No. Sho 58-14937 (Japanese Kokai [Unexamined] Patent AppUcation No. 
Sho 59-140235)). 

[p. 2] 

[Problems to be solved by the invention] 

The aforementioned porous films and sheets exhibit excellent moisture permeability but exhibit 
hardly any moisture absorption, and are not necessarily suitable for use in fields where good 
moisture absorption is required, such as in battery separators and medical articles. 
[Means to solve the problem] 

As a result of much research carried out by the present inventors in an effort to produce a flexible 
film or sheet having both moisture permeability and moisture absorption, the present invention 
was accomplished. 

Thus, the present invention pertains to a porous film or sheet having a pore volume of at least 0.1 
cc per 1 cm"^ of the film volume produced by uniaxial stretching or biaxial stretching a film or 
sheet produced by hot-melt extrusion of a polyolefin resin composition containing at least a filler, 
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the coefficient of moisture absorption is at least 0.1 cc, and the moisture penneability is at least 
500 g/m~*24 hr, and the bending resistance of the film in the vertical direction and horizontal 
direction satisfy equation (I) below. 

Bending resistance < 0.193 x film thickness + 35 (I) 

Where the units for bending resistance are mm and the units for film thickness are ^. 
For the polyolefin resin used in the present invention, high-density polyethylene, medium density 
polyethylene, and linear low-density polyethylene can be used independently or in combination, 
and furthermore, a high-pressure method low-density polyethylene may be mixed with it. Also, a 
crystalline polypropylene can be used as well. 

For the filler, an organic or inorganic filler can be used, and for examples of organic fillers, 
cellulose-based powders such as wood powder and pulp powder can be mentioned, and for 
examples of inorganic fillers, calcium carbonate, talc, clay, kaoline, silica, diatomaceous earth, 
magnesium carbonate, barium carbonate, magnesium sulfate, barium sulfate, calcium sulfate, 
zinc oxide, calcium oxide, magnesium oxide, titanium oxide, alumina, mica, asbestos powder, 
glass powder, shirasu balloon, zeolite, silicate, etc. can be mentioned. The above-mentioned 
fillers are used independently or in combination. For the mean particle diameter of the filler, 30 
{I or below is desirable and 10 fi or below is especially desirable, and 5 |i or below is especially 
desirable. When the particle diameter is too large, the density of pores in the stretched film is not 
sufficient. It is desirable when a surface treatment is provided for the filler fi-om the standpoint 
of dispersibility in the resin, and, especially, the stretchability of the resin, and good results can 
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be achieved when the treatment is done with a fatty acid or metal salt. 

Basically, the hydrogenated porous film or sheet of the present invention has a structure of a 
hydrocarbon polymer and a filler, and it is desirable when a liquid-form or wax-like hydrocarbon 
polymer or mixture of said hydrocarbon polymers and an organic compound containing an epoxy 
group is included from the standpoint of flexibility. 

For the liquid-fonn or wax-like hydrocarbon polymer, a liquid-form polybutadiene, liquid-form 
polybutene, liquid-fonn polyisoprene, or derivative thereof can be mentioned. In particular, an 
end carboxyl group or hydroxyl group liquid-form polybutadiene is suitable, and a derivative of 
an end hydroxyl group liquid-form polybutadiene, for example, liquid- form materials having an 
end modified with an isocyanate, maleic anhydride, epoxy group, etc. can be used as well. 
Furthermore, a liquid-form hydrogenated polybutadiene produced by hydrogenation of a liquid- 
form polybutadiene, a polyhydroxy saturated hydrocarbon produced by hydrogenation of a liquid- 
form end hydroxyl group polybutadiene can be used. The aforementioned polyhydroxy saturated 
hydrocarbon is a hydrocarbon polymer in which the principle chain, having at least 1.5 hydroxyl 
groups per molecule, is saturated. The number average molecular weight (based on the vapor 
pressure method) of the above-mentioned polymers is in the range of 400 to 48,000, preferably, 
in the range of 500 to 20,000. When the number average molecular weight is low, wear 
resistance is not adequate; on the other hand, when it is too high, the flow properties are not 
adequate and handling becomes difficult. The mean hydroxyl group number per molecule is at 
least 1 .5, preferably at least 1.8, and ideally 2 to 5. Furthermore, it is desirable for the hydroxyl 
groups to be on the end of the principle chain or at the end of a long branch chain. 
The above-mentioned polyhydroxy saturated hydrocarbon is produced by conventional methods, 
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for example, a method in which hydrogenation is carried out for a butadiene liquid-fomi pol^TOer 
produced by radical pol^nierization of a butadiene alone or with a copolynieric monomer using 
hydrogen peroxide as the polymerization initiator. For the copolymer monomer, isoprene, 
chloroprene, styrene, methyl (meth)acrylate, methyl vinyl ether, etc. can be mentioned. 
Hydrogenation is carried out as usual with a nickel catalyst (for example, reduced nickel, Raney 
nickel, etc.), cobalt catalyst, platinum catalyst, palladium catalyst, rhodium catalyst, ruthenium 
catalyst or a mixture or alloy catalyst thereof. Furthermore, a liquid-form organic compound 
containing an epoxy group such as liquid-form epoxy resin and epoxidated vegetable oil can be 
used in combination when a polyhydroxy saturated hydrocarbon is used. 
Furthermore, thermal stabilizers, ultraviolet absorbers, antistatic agents, pigments, phosphor 
materials, etc. can be added to the aforementioned polyolefm resin as usual. 
As for the mixing ratio of the polyolefin resin and filler, 25 to 400 parts by weight of filler, 
preferably 50 to 250 parts by weight, of filler is used for 100 parts by weight of polyolefin resin. 
Furthermore, when a liquid- form or wax-like hydrocarbon polymer and an organic compoimd 
containing an epoxy group are used, 1 to 100 parts by weight, preferably 3 to 70 parts by weight, 
of liquid-form or wax-like hydrocarbon polymer, and 0 to 100 parts by weight, preferably, 0 to 
70 parts by weight, of organic compound containing an epoxy group are used for 100 parts by 
weight of polyolefin resin, and the sum of the liquid-form or wax-like hydrocarbon polymer and 
an organic compound containing an epoxy group is in the range of 1 to 100 parts by weight, 
preferably, in the range of 3 to 70 parts by weight. When the mixing ratio of the filler is 25 parts 
by weight or below, the pore formation of the biaxially stretched film is not adequate and the 
porosity is reduced. On the otlier hand, when the mixing ratio of the filler exceeds 400 parts by 
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weight, kiieading characteristics, dispersibility, and molding properties of the fihii are not 
adequate. 

When the amount of liquid-form or wax-like hydrocarbon polymer exceeds 100 parts by 
weight, adequate kneading performance, fihii or sheet molding properties, and stretchability 
cannot be achieved. 

[p. 3] 

For molding of the fihn or sheet, the molding machines and molding methods used for standard 
films and sheets can be used, and the inflation method based on a circular T-die, T-die extruder, 
etc. can be used. And the selection varies depending on tlie stretching method described below. 
In the case of uniaxial stretching, in general, roll stretching can be used effectively, and tubular 
stretching with an enforced uniaxial direction (talce-up direction) can be used as well. 
Furthermore, stretching can be done in a single step or in two or more steps, and the stretching 
ratio is at least 1.2 times, preferably, at least 1.5 times. 

hi the case of biaxial stretching, either simultaneous stretching or alternate stretching can be 
done, and the stretching ratio is at least 1.2 times. 

Furthermore, in order to stabilize the dimensional accuracy of the fihn produced by stretching, a 
heat-treatment can be applied after the uniaxial or biaxial stretching. Furthermore, a surface 
treatment, for example, standard corona treatment or flame treatment can be applied as well. 
A hydrogenation treatment is carried out for the porous film or sheet produced by uniaxially or 
biaxially stretching a film or sheet produced by hot-melt extrusion of a polyolefm resin 
composition containing at least a filler and having a pore volume of at least 0.1 cc per 1 cm^ of 
film volume. 
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For the hydrogenation treatment used in this case, for example, a surfactant, deliquescence 
inorganic salt, or a mixture of the two can be used. 

For the surfactant used in this case, a nonionic surfactant, cationic surfactant, or an anionic 
surfactant can be used, and one type, or two or more different types of the above-mentioned 
surfactants can be mixed and used in combination. 

For nonionic surfactants, a polyol fatty acid monoglyceride, polyoxy ethylene fatty acid ester, 
polyoxy ethylene sorbitan fatty acid ester, polyoxy ethylene alkyl etlier, polyoxy ethylene alkyl 
allyl ether, polyoxy ethylene alkyl ether phosphoric acid, etc. can be mentioned. 
For cationic surfactants, quatemary ammonium salt, polyoxy ethylene alkyl amine, alkyl amine 
oxide, etc. can be mentioned, and for anionic surfactants, alkyl sulfonate, alkyl benzene 
sulfonate, alkyl naphthalene sulfonate, alkyl sulfosuccinate, alkyl sulfonate, polyoxy ethylene 
alkyl sulfonate, polyoxy ethylene alkyl allyl sulfonate, alkyl phosphate, polyoxy ethylene alkyl 
phosphate, etc. can be mentioned. 

Furthermore, for the deliquescence inorganic salt used for the treatment, metal halides of group I 
and group 11 of the periodic table are desirable, and in specific terms, lithium chloride, calcium 
chloride, magnesium chloride, zinc chloride, etc. can be used. In particular, alkali metals, hahdes 
of alkaline earth metals are desirable. Furthermore, one type, or two or more different types of 
the above-mentioned deliquescence inorganic salts can be mixed and used in combination, 
hi order to provide a treatment for the porous film or sheet with a surfactant or deliquescence 
inorganic salt, or a mixture of the two, for example, the immersion method, spray method, etc. 
can be mentioned, and in general, a method in which mixing or producing a treatment agent 
comprise the surfactant, or deliquescence inorganic salt, or mixture of the two, along with a 
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liquid that is capable of fomiing a unifomi mixture, and impregnating the film or sheet with the 
treatment agent can be mentioned. For the liquid that forms the uniform mixture of the 
surfactant, purified water and alcohols such as methyl alcohol, ethyl alcohol, and isopropyl 
alcohol, etc. can be mentioned. Furthermore, a mixture of the two can be used as well. 
Furthermore, aliphatic hydrocarbons, chlorofomi, acetone, carbon tetrachloride, and mixtures 
thereof, etc. can be used. 

For the liquid that forms a uniform mixture witli a deliquescence inorganic salt, alcohols such as 
methyl alcohol and ethyl alcohol, acetone, diethyl ether, chloroform, etc., and a mixture capable 
of forming a unifonn mixing with a purified water can be used as well. 

For the liquid that can be mixed uniformly with the above-mentioned deUquescent inorganic salt, 
purified water, alcohols such as methyl alcohol and ethyl alcohol, chloroform, acetone, etc. can 
be mentioned. Furthermore, a mixture of these liquids can be used. 
The concentration of the surfactant is at least 0.1 wt%, preferably, at least 1 wt%, and the 
concentration of the dehquescent inorganic salt is at least 0.05 wt%, preferably, at least 0.1 wt%. 
Wlien a mixture of the surfactant and deliquescent inorganic salt is used, the concentration of the 
surfactant is at least 0. 1 wt%, preferably, at least 1 wt%, and the concentration of the 
deliquescent inorganic salt is at least 0.05 wt%, preferably, at least 0.1 wt%. 
When the concentration of the surfactant is 0.1 wt% or below, or the concentration of the 
deliquescent inorganic salt is 0.05 wt% or below, the degree of improvement is insignificant even 
when hydrogenation is not possible. Kjiown surface treatments such as a corona treatment and or 
flame treatment can be provided for the porous film or sheet and the above-mentioned 
hydrogenation treatment can be carried out, as well. The film of the present invention has a 
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certain degree of moisture pemieability, moisture absoiption, and flexibility, and the moisture 
permeability is at least 500 g/m^-24 hn preferably, at least 1000 g/nr-24 lir, and the moisture 
absorption is at least 0.1 wt%, and the bending resistance of the film in tlie vertical direction and 
horizontal direction satisfy equation (I) below. 

Bending resistance < 0.193 x film thickness + 35 (1) 

Where the units for bending resistance are mm and the units for film thickness are \i. In 
this case, the film that satisfies the above-mentioned properties can be effectively used for battery 
separator and medical applications. And furthermore, those v/ith an appropriate moisture 
permeabiHty and moisture absorption inside the range of the present invention can be used. 

[p- 4] 

[Application Examples] In the follov^ing, the present invention is fiirther explained in specific 
terms, but the present invention is not limited to these Application Example. 
Reference example 1 (Production of polyhydroxy saturated hydrocarbon) 
3 Kg of commercial hquid polybutadiene (product of Nippon Soda Co., Ltd.: G-2000, molecular 
weight 2000), 3 Kg of cyclohexane, and 300 g of mthenium (5%) catalyst deposited with carbon 
(product of Japan Engerherst Co.) were charged to 10-liter capacity autoclave, purging was 
carried out with purified argon, then, high purity hydrogen gas was supplied to the autoclave, and 
heat was applied at the same time, and a steady state (internal temperature of approximately 
100°C and internal pressure of approximately 50 Kg/cm^) was achieved in approximately 30 
minutes. The above-mentioned state was maintained for approximately 15 hours; then the 
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• hydrogenation reaction was temiinated. The polymer produced was a liquid-fomi polyhydroxy 
saturated hydrocarbon with an iodine value of 5 g/100 g, hydroxy! value of 44 KOH mg/1. 
[Trcwslaior's note: Source of the umlerliuing below is not htown.] 
Application Example 1 

First, mixing was performed for 1.4 Kg a linear low-density pnlyethylenft re^in [>jnVATFC-U, 
FW20G, perform of Mitsubishi Kasei Co., Ltd.] with a melt index of 1.0 g/10 minute and density 
of 0.918 g/cm\ and 5 .8 Kg of calcium carbonate (mean particle diameter of 0.9 fi, treated with a 
fatty acid) by a Henschel mixer; then, O.R Kg of pnlyhydrnxy satiiratfiH hyHrnrarhnn p rnHnrpH in 
reference example 1 was added, and mixing was further provided to produce 10 Kg of miYtnre . 
The mixing under the aforementioned conditions was repeated 10 times, and a total of 100 Kg of 
the product mixture was produced. In this case, the melt index is indicated by the extrusion rate 
of the resin at 1 90°C under a load of 2.16 Kg measured according to the specification of ASTM 
D 123 8-70, and the density was measured by the density gradient method at 20°C according to the 
specification of ASTM D1505. 

Kneading of the mixture produced above was done by means of a biaxial mixer, DSM-65 
(Nippon Seido Co., Ltd.), and pelletization was carried out. Inflation molding of the, pellfitc; 
produced above was done by an inflation molding machine equipped with an RvtrnHfir having a 
diameter of 50 mm so as to produce a film with a thickness nf 1 20 
In this case, the extrusion conditions used are shown below. 
Cylinder temperature: 170-190-190°C 
Head, die temperature: 1 90- 1 90°C 
Blow ratio: 2.5 
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Stretching of the fil m proHnred nhnve wn<; done hy Tnenn<? of n roller str elnhing m nrhinp; thpn ^ 

relaxntinn trpntmp nt wns npp lieH to prodnre n poron^ film having n film thirkn e^t; of Rfi ji nnd ^ 

pore volu me per 1 cm^ film volume of 0 27 cc. 

The stretching conditions used are as shown below. 

Stretching temperature: 70°C 

Stretching ratio: 3.0 times 

Heat relaxation temperature: 100°C 

Heat relaxation ratio: 13% 

The aforementioned porous film was immersed in either an anionic surfactant, alkyl naphthalene 
sodium sulfonate [Pel ex NB Paste, product of Kao Corp.] or lithium chloride, or in a solution 
prepared by diluting a mixture of the two dis<;o1veH in ethyl almhol or purified water at a 
specified ratio for ^ spedfied time^ squeezing was performed, and air drying wa<; fiirther 
performed. 

The moisture permeability, moistnre absorption, and bending resistance of the ahnve-m en tinned 
treated film are shown in Table T, and as shown in the Table, a significant increase in the 
moisture absorption can be observed. 

The measurement methods used for evaluation of the above-mentioned items are as shown 
below. 

1) Pore volume (cc/cm ) and mean pore diameter (p.): Measurement was performed by a mercury 
porosimeter [product of AMINCO Co., Ltd., 60,000 psi porosimeter]. The pore volume is shown 
as the cumulative pore volume for the minimum pore diameter to a pore radius of 10 |x per 1 cm"^ 
volume of the film in the cumulative pore volume distribution chart. 
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2) iMoistiire pemieability (g/m'*24 hx): The measurement was made at a temperature of 30°C and 

relative humidity of 90% according to the specification of JIS Z0208-1976. 

3) Moisture absorption (wt%): The fihn was dried inside a desiccator containing calcium 
chloride for 24 hours (air controlled at 20°C); then, the weight increase was measured 24 hours 
after storage at 20°C and relative humidity of 65% and is shown as a weiglit percentage. 

4) Bending resistance (mm): the measurement was made by a 45E cantilever at a temperature of 
20°C and relative humidity of 65% according to the specification of JIS LlOl 8-1977. 
Comparative Example 1 

A film without a hydrophilic treatment produced by uniaxial stretching by the roller stretching 
machine in Application Example 1, which is a porous film with a thiclaiess of 80 \i, was used. 
The measurement results are shown in Table I, and as shown in the Table, moisture permeability 
is high and bending resistance is low, but the moisture absorption is low and is not adequate. 
Comparative Example 2 

A film produced by uniaxial stretching by the roller stretching machine in Application Example 
1, which is a porous film with a thickness of 80 was used. The aforementioned film was 
immersed in a 5 wt% solution of lithium chloride for 10 seconds and air drying was provided as 
in the case of Application Example 1. The measurement results are shown in Table I, and as 
shown in the Table, the moisture absorption is a low 0.009 wtVo and is not adequate. 
Comparative Example 3 

A film produced by uniaxial stretching by the roller stretcliing machine in Application Example 
1 , which is a porous film with a thickness of 80 ji, was used. The aforementioned film was 
immersed in a 0.05 wt% solution of the alkyl naphthalene sodiimi sulfonate used in Application 



-14- 



KOKOKU PATEN 




□CATION NO. HEI 6-25277 



Example 1 for 10 seconds and air drying was done as in the case of Application Example 1. The 
measurement results are shown in Table I, and as shown in the Table, the moisture absorption is 
a low 0.005 wt% and is not adequate. 
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Application Example 2 

Mixing was caiTied out for 3.9 kg of the linear low-density polyethylene resin used in Application 
Example 1, 0.2 kg of high- pressure metliod low-density polyethylene [NOVATEC-U, F150, product of 
Mitsubishi Kasei Co., Ltd.] having a melt index of 2.0 g/10 minutes, and a density of 0.924 g/cvn, and 
5.2 kg of calcium carbonate used in Application Example 1 by a Henschel mixer; then, 0.6 kg of 
polyhydroxy saturated hydrocarbon produced in Reference Example 1 and 0.1 kg of epoxidated soybean 
oil [product of Adeka-Agas Chemicals: ADK Cizer O-130L] was added and mixing was carried out. 
Subsequently, kneading and pelletization were done according to the method described in Application 
Example 1, inflation molding was done for the composition produced as in AppUcation Example 1 to 
produce a film with a thickness of 120 |i. And then, uniaxial stretching was carried out for the 
aforementioned film and heat relaxation was further provided. The film stretching conditions and heat 
relaxation conditions used are as shown below. 
Stretching temperature: 70°C 
Stretching ratio: 2.0 times 
Heat relaxation temperature: 100°C 
Heat relaxation ratio: 13% 

Subsequently, horizontal stretching was done for the aforementioned uniaxially stretched film by a tenter 
stretching machine and a heat relaxation treatment was provided in the horizontal direction. The film 
stretching conditions and heat relaxation conditions used are shown below. 
Horizontal stretching temperature: 95°C 
Horizontal stretching ratio: 2.5 times 
Horizontal heat relaxation temperature: 105°C 
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Horizontal heat relaxation ratio: 15% 

The film produced was a porous film with a fihn thickness of 75 ^, and the film had a pore volume of 
0.36 cc per 1 cm^ film volume. 

The aforementioned porous film was immersed in either an alkyl naphthalene sodium sulfonate or the 
lithium chloride described in Application Example 1, or a mixture of the two diluted with ethyl alcohol 
or purified water for a specific time and air drying was done as in the application examples above. 
The moisture permeability, moisture absorption, and bending resistance of the above-mentioned treated 
film are shown in Table n below. 
Comparative Example 4 

A porous film with a film thickness of 75 |i was produced by horizontal stretching by a tenter stretching 
machine as in AppUcation Example 2. And the measurement results are shown in Table II below, as 
well. 
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[p. 6] 

Application Example 3 

In Application Example 1, instead of the linear low-density polyethylene, a high-density polyethylene 
with a melt index of 0.04 g/10 minute and density of 0.960 g/cm^ [NOVATEC, ES300, product of 
Mitsubishi Kasei Co., Ltd.] was used and inflation molding was carried out as in Application Example 1 
to produce a film with a thickness of 120 )i. Subsequently, uniaxial stretching was done by a roll 
stretching machine so as to produce a porous film with a film thickness of 72 |x and pore volume per 1 
cm^ volume of film of 0.26 cc. The stretching conditions used are the same as in Application Example 
1. 

The aforementioned porous film was immersed in either a nonionic surfactant, polyoxy ethylene sorbitan 

monolaurate [Leodole TW-L120, product of Kao Corp.] or hthium chloride, or in a solution prepared by 

diluting the mixture of the two dissolved in ethyl alcohol or purified water at a specific ratio for a 

specific fime, and air drying was carried out as in the case of Application Example L 

The moisture permeability, moisture absorption, and bending resistance of the above-mentioned treated 

film are shown in Table m. 

Comparative Example 5 

A porous film with a film thickness of 72 ji produced by roll stretching in Application Example 3 was 
used. 

Comparative Example 6 

In Comparative Example 3, the film with a thickness of 72 \i produced by uniaxial stretching by a roll 
stretching machine was immersed in a 0.03 wt% ethyl alcohol of lithium chloride for 10 seconds and air 
drying was done as in Application Example 1. The measurement results are shown in Table HI, and as 



-20- 



KOKOKU PATEN^^LICATION NO. HEI 6-25277 

shown in the Table, the moisture absorption is 0.07 \vt% and is higher than that of Comparative Exam 
5, but the moisture absorption still is not adequate. 
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[Effect of the invention] The film or sheet of the present invention has excellent moisture absorp tion. 

flexibility, and moisture permeability . and can be used effectively as a material for packaging, battery 
separators, filter materials, medical articles, etc. 
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